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Abstract: WedescribetheclassOgshow for creatingshow fileswith Overture.Thisclasscanbeusedin solversin orderto
savesolutionandcommentsinto adatabasefile (“show file”) thatcanbelaterreadby plotStuff. “plotStuff ” canbeused
graphicallydisplaytheresultsfoundin theshow file.
WealsodescribetheclassShowFileReaderwhichcanbeusedto readgridsandsolutionsfrom ashow file. The
ShowFileReadercanbeusedby PDEsolversto readin initial conditionsfrom soluitionsthathave previously beensavedin a
show file.
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Figure1: A show file with multiple frames,frameshold solutionsat differenttimes.For moving grids,a grid is foundin each
frame,otherwisethegrid is only in frame1

1 Intr oduction

Thisclasscanbeusedin solversin orderto savesolutionandcommentsinto adatabasefile (“show file”) thatcanbelaterread
by plotStuff. “plotStuff ” canbeusedgraphicallydisplaytheresultsfoundin theshow file. TheexecutableplotStuff is foundin
Overture/bin/plotStuff.

A showfile consistsof a sequenceof “frames”. A framewill hold “items” thatarerelated.In a typical case,therewill be
oneframefor eachtimewhenthesolutionis saved.Eachframewill holdoneor moregrid functions.Grid functionsappearing
in differentframesbut having thesamenamewill berecognizedby plotStuff. This sequenceof grid functionscanbeusedto
makea “movie”.

Commentscanalsobesavedin theshowfile. Therearetwo typesof comments.Generalcommentsareassociatedwith the
wholeshowfile andareprintedout whenplotStuff first readstheshowfile. Therearealsocommentsthatareassociatedwith
eachsolutionin theshowfile. ThesecommentsaredisplayedwhenplotStuff plotsthesolution.

Otherthingscanbesavedin theshowfile, suchasa time sequenceof somevalues.CurrentlyplotStuff only knows how to
plot realCompositeGridFunction’s althoughonecanwrite asubroutineto tell plotStuff how to plot otherthings.

2 ClassOgshow

2.1 Interface

2.1.1 constructors

Ogshow()

Description: default constructor

Author: WDH

Ogshow(constaString & nameOfShowFile,
constaString & nameOfDirectory = ”.”,
int useStreamMode=false)

Description: constructashow file

nameOfShowFile (input) : nameof thenew show file to create
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nameOfDirectory (input) : directoryin theOverlappinggrid databasefile to use

useStreamMode(input): if true,savefile in streamingmode(compressed)

Author: WDH

2.1.2 close

int
close()

Description: Closeashow file.

2.1.3 cleanup

int
cleanup()

Access: protected

Description: Closeandcleanuptheshow file.

2.1.4 open

int
open(constaString & nameOfShowFile,

constaString & nameOfDirectory = ”.”,
int useStreamMode=false)

Description: Openashow file (closeany currentlyopenfile).

nameOfShowFile (input) : nameof thenew show file to create

nameOfDirectory (input) : directoryin theOverlappinggrid databasefile to use

useStreamMode(input): if true,savefile in streamingmode(compressed)

2.1.5 getFrame

HDF DataBase*
getFrame()

Description: Returnapointerto thedatabasedirectoryholdingthecurrentframe.Youcouldusethispointerto saveadditional
datain theframe.In thefollowing examplesomeextradatain theform of a realArrayis savedin theframe.

Ogshow show(...);
...
show.startFrame();
realArray myData(10);
myData(0)=1.; myData(1)=2.; ...
show.getFrame()->put(myData,"my data");
...

ThisdatacanberetrievedusingtheShowFileReader.

Return value: Returnapointerto thedatabasedirectoryholdingthecurrentframe,possiblyNULL.

Author: WDH
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2.1.6 setFlushFrequency

void
setFlushFr� equency(constint flushFrequency= 5)

Description: Flushthefile every time ”flushFrequency” frameshave beenadded.In thecurrentimplementation”flushing the
file” consistsof closingthefile andopeninganew file to savenew framesin.

flushFrequency(input): If positive thenthefile is ”flushed”whenevery time thismany new frameshave beenadded.

Author: WDH

2.1.7 getFlushFrequency

int
getFlushFrequency()const

Description: Returntheflushfrequency.

2.1.8 setMovingGridPr oblem

void
setMovingGridPr oblem( constbool trueOrFalse)

Description: Indicateif this is amoving grid problemsothatthegrid is savedin every frame

trueOrFalse(input): TRUE is this is amoving grid problem

Author: WDH

2.1.9 getNumberOfFrames

int
getNumberOfFrames()const

Description: returnthenumberof framesthatexist in theshow file.

Author: WDH

2.1.10 startFrame

int
startFrame( constint frameNo = newFrame)

Description: startanew frameor write to anexisting one

frameNo (input): by default startanew frame,otherwiseopena framewith thegivenvalue.

Author: WDH

2.1.11 endFrame

int
endFrame()

Description: Endthecurrentlyopenframe(if any). Themainpurposeof calling this routineis to closea sub-fileif this was
the last framein the sub-file. This will allow the sub-file to be readprogramssuchasplotStuff. WARNING: oncea
sub-fileis closedyoucanno longerwrite to a framein thatsub-file.Thisneedsto befixed.

Author: WDH
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2.1.12 saveGeneralComment

int
sav� eGeneralComment(constaString & comment0)

Description: Saveageneralcomment(thiscommentis associatedwith theentireshow file). Multiple commentscanbesaved
by repeatedlycalling this function.

comment0(input): commentto save.

Author: WDH

2.1.13 saveComment

int
saveComment(constint commentNumber, constaString & comment0)

Description: Save acommentto go in thecurrentframe.

commentNumber(input): An integer, 0,1,2,..thatnumbersthecomment

comment0(input): commentto save.

Author: WDH

2.1.14 saveSolution

int
saveSolution(realMappedGridFunction & u,

constaString & name= ”u”,
int frameForGrid = useDefaultLocation)

Description: Save amappedGridFunctionin thecurrentframe.(for now saveaCompositeGridFunction)

u (input) : grid functionto save

name(input): save in theframeunderthis name.(Currentlyif you changethis namefrom thedefault thenplotStuff will not
find thesolution).

frameForGrid : indicateswherein theshow file thegrid for this solutioncanbefound. This grid will saved in this frameif
it doesnot alreadyexist. useDefaultLocation: usedefault location(frame1), useCurrentFrame: currentframe, ��� :
specifya framenumber.

Author: WDH

2.1.15 saveSolution

int
saveSolution(realGridCollectionFunction & u,

constaString & name= ”u”,
int frameForGrid = useDefaultLocation)

Description: Save a realGridCollectionFunctionor realCompositeGridFunctionin thecurrentframe.

u (input) : grid functionto save

name(input): save in theframeunderthis name.(Currentlyif you changethis namefrom thedefault thenplotStuff will not
find thesolution).

frameForGrid : indicateswherein theshow file thegrid for this solutioncanbefound. This grid will saved in this frameif
it doesnot alreadyexist. useDefaultLocation: usedefault location(frame1), useCurrentFrame: currentframe, ��� :
specifya framenumber.

Author: WDH
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2.2 Typical Usage

Consideranexamplewherea solver is computingsomevelocity field ���
	��� . Theuserwould like to save � , � andthe“Mach
number”� ��������� in theshow file. Hereis how thismightbedone:(file “togshow.C”)

1 //===============================================================================
2 // Test the Overlapping Grid Show file class Ogshow
3 //==============================================================================
4 #include "Overture.h"
5 #include "Ogshow.h"
6 #include "HDF_DataBase.h"
7
8 int
9 main(int argc, char *argv[])

10 {
11 Overture::start(argc,argv);
12
13 aString nameOfOGFile, nameOfShowFile;
14
15 if( argc>1 )
16 nameOfOGFile=argv[1];
17 if( argc>2 )
18 nameOfShowFile=argv[2];
19
20 if( nameOfOGFile=="" )
21 {
22 cout << "togshow>> Enter the name of the (old) overlapping grid file:" << endl;
23 cin >> nameOfOGFile;
24 }
25 if( nameOfShowFile=="" )
26 {
27 cout << "togshow>> Enter the name of the (new) show file (blank for none):" << endl;
28 cin >> nameOfShowFile;
29 }
30
31 CompositeGrid cg;
32 getFromADataBase(cg,nameOfOGFile); // read from a data base file
33 cg.update();
34
35 // HDF_DataBase::debug=1;
36
37 int useStreamMode=true;
38 Ogshow show(nameOfShowFile,".",useStreamMode); // create a show file
39
40 show.saveGeneralComment("Solution to the Navier-Stokes"); // save a general comment in the show file
41 show.saveGeneralComment(" file written on April 1"); // save another general comment
42
43 Range all;
44 realCompositeGridFunction q(cg,all,all,all,3); // create a grid function with 3 components
45 realCompositeGridFunction u,v,machNumber; // create grid functions for components
46 u.link(q,Range(0,0)); // link u to the first component of q
47 v.link(q,Range(1,1)); // link v to the second component of q
48 // save the names of components, first name is the name of the vector
49 machNumber.link(q,Range(2,2)); // ...
50 q.setName("q"); // assign name to grid function and components
51 q.setName("u",0); // name of first component
52 q.setName("v",1); // name of second component
53 q.setName("Mach Number",2); // name of third component
54
55 char buffer[80]; // buffer for sprintf
56 int numberOfTimeSteps=5;
57 int flushFrequency=2;
58 // cout << "Enter number of steps and the flush frequency" << endl;
59 // cin >> numberOfTimeSteps >> flushFrequency;
60
61 show.setFlushFrequency(flushFrequency);
62
63 for( int i=1; i<=numberOfTimeSteps; i++ ) // Now save the grid functions at different time steps
64 {
65 show.startFrame(); // start a new frame
66 real t=i*.1;
67 show.saveComment(0,sPrintF(buffer,"Here is solution %i",i)); // comment 0 (shown on plot)
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68 show.saveComment(1,sPrintF(buffer," t=%e ",t)); // comment 1 (shown on plot)
69 for( int grid=0; grid<cg.numberOfComponentGrids(); grid++ )
70 {
71 const realArray & x = cg[grid].vertex()(all,all,all,0);
72 const realArray & y = cg[grid].vertex()(all,all,all,1);
73
74 real fx=2.*Pi*i/numberOfTimeSteps;
75
76 u[grid]=sin(fx*x)*cos(fx*y); // get u and v from some computation
77 v[grid]=cos(fx*x)*y;
78 }
79 machNumber=u*u+v*v;
80 show.saveSolution( q ); // save the current grid function
81 show.getFrame()->put(t,"t"); // save some extra info using data base functions
82
83 cout << "save solution " << i << endl;
84
85 if( true ) show.endFrame();
86
87 }
88
89 Overture::finish();
90
91 return 0;
92 }

In thisexamplewealsosavesomeadditionalinformationinto thedatabase(thetime“t”). ThefunctiongetFrame returns
a pointerto theHDF DataBase directoryin which thecurrentframeis beingsaved.Thedatabasefunctionput is thenused
to save a real number. It is alsopossibleto save arraysandStringsin this way. Seethe databasedocumentationfor further
details.

2.3 Moving grids

Theonly differencewith moving grids is thatoneshouldsayshow.setMovingGridProblem(TRUE). In this caseeach
framewill holdanew grid aswell asthesolution.

Seethemoving grid examplein theprimerdocumentationfor anexampleof saving amoving grid in ashow file.

3 ShowFileReader

TheShowFileReaderclasscanbeusedto readin gridsandsolutionsfrom a show file. This classcanbeused,for example,to
readin initial conditionsfor asolver.

3.1 Interface

3.1.1 constructor

ShowFileReader(constaString & showFileName= nullString)

Description: Createanobjectfor readingshow files (generatedby Ogshow) andoptionallysupplythenameof theshow file
to open.A show file canalsobeopenedwith theopen memberfunction.

showFileName(input): nameof anexisting show file (if specified).

Author: WDH

3.1.2 close

int
close()

Description: Closeanopenshow file.

Author: WDH
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3.1.3 getNumberOfFrames

int
getNumberOfFrames()� const

Description: Returnsthenumberof framesthatexist in theshow file.

Author: WDH

3.1.4 getNumberOfSolutions

int
getNumberOfSolutions()const

Description: Returnsthenumberof Solutionsthatexist in theshow file.

Author: WDH

3.1.5 getNumberOfSequences

int
getNumberOfSequences()const

Description: Returnsthenumberof Sequencesthatexist in theshow file.

Author: WDH

3.1.6 getAGrid

ReturnType
getAGrid(MappedGrid & mg,

int & solutionNumber,
int frameForGrid =useDefaultLocation)

ReturnType
getAGrid(GridCollection & cg,

int & solutionNumber,
int frameForGrid =useDefaultLocation)

Description: Getgrid GridCollectionor CompositeGridfrom a show file. If this a moving grid problemthenreturnthegrid
correspondingto agive solutionNumber.

cg (output): The grid correspondingto the solutionnumberedsolutionNumber. This routinewill alwaysreadin a new
grid if agrid is found.

solutionNumber (input): For moving grid problemsonly. Find thegrid correspondingto this solutionnumber. This number
shouldbe in the range[1,numberOfSolutions],wherenumberOfSolutionsis the valueby getNumberOfSolutions()If
solutionNumberis out of rangethentheclosestvalid solutionnumberis chosen,andthis valueis returnedin solution-
Number. Thusif you want to get thelastgrid in thefile choosesolutionNumberto beany integer that is larger thanthe
numberof solutionsin thefile.

frameForGrid : indicateswherein the show file the grid for this solutioncanbe found. useDefaultLocation: usedefault
location(frame1 for non-moving gridsor thecurrentframefor moving grids),useCurrentFrame: currentframe, ��� :
specifya framenumber.

return values: notFoundor gridFound.

Author: WDH
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3.1.7 getHeaderComments

constaString*
getHeaderComments(int� & numberOfHeaderComments0)

Description: Getheadercommentsfor thelastgrid or solutionthatwasfound

numberOfHeaderComments0(output): Thenumberof commentsin thearrayof Strings

return value: An arrayof aString’s with thecommentsthatareassociatedwith this solution. (You might usethedeclaration
const aString *headerComment).

Author: WDH

3.1.8 getASolution

ReturnType
getASolution(int & solutionNumber,

MappedGrid & mg,
realMappedGridFunction & u)

ReturnType
getASolution(int & solutionNumber,

GridCollection & cg,
realGridCollectionFunction & u)

Description: Getgrid (GridCollectionor CompositeGrid)anda grid function(realGridCollectionFunctionor realComposite-
GridFunction)from ashow file.

solutionNumber (input/ouptut): Thenumberof thesolutionto get. This numbershouldbe in the range[1,numberOfSolu-
tions], wherenumberOfSolutionsis the valueby getNumberOfSolutions()If solutionNumberis out of rangethenthe
closestvalid solutionnumberis chosen,andthis valueis returnedin solutionNumber. Thusif you want to get the last
solutionin thefile choosesolutionNumberto beany integerthatis largerthanthenumberof solutionsin thefile.

cg (input/output): Thegrid correspondingto thesolutionnumberedsolutionNumber. Thegrid cg will only bechanged
undercertaincircumstances.Thegrid cgwill becreatedor changedin thefollowing cases:

� cg is anull grid on input.
� Theshow file containsmoving gridsandsolutionNumberis not equalto thesolutionNumberof the last time this

routinewascalled.

u (output): Thegrid functioncorrespondingto thesolutionnumberedsolutionNumber

return values: notFoundor gridFoundor solutionFoundor solutionAndGridFound.

Author: WDH

3.1.9 getFrame

HDF DataBase*
getFrame(int solutionNumber = -1)

Description: Returna pointer to the databasedirectoryholding a frame; by default the currentframe. You could usethis
pointerto getany additionaldatathathasbeensavedin theframe.In thefollowing examplesomeextra datain theform
of a realArrayis retrieved.

ShowFileReader show(...);
...
show.getASolution(...);
realArray myData;
show.getFrame()->get(myData,"my data");
...
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solutionNumber (input): gettheframefor this solutionnumber. If noargumentis specifiedthenreturnthecurrentframe.

Return value: Returnapointerto thedatabasedirectoryholdingtheframe,possiblyNULL.

Author: WDH

3.1.10 getSequenceNames

int
getSequenceNames(aString*name, int maximumNumberOfNames)

Description: Returnthenamesof thesequences,up to amaximumof maximumNumberOfNames,

Return value:

Author: WDH

3.1.11 getSequence

int
getSequence(intsequenceNumber,

aString & name,realArray & time, realArray & value,
aString *componentName1,int maxComponentName1,
aString *componentName2,int maxComponentName2)

Description: Returnthedatafor asequence.

name(output) : nameof thesequence.

time (output) : time(0...n-1)- arrayof n ’time’ valuesor otheriterationvariable.

value (output) : value(0...n-1,0..m-1)arrayof n valuesfor eachof m components.

componentName1(output) : name1[0..m-1]namefor thecomponents.

maxComponentName1(input) : maximumnumberof arrayelementsin thearraycomponentName1.

componentName2(output) : namesfor asecondlevel of componentsBUT DO NOT USETHIS for now.

maxComponentName2(input) : maximumnumberof arrayelementsin thearraycomponentName2.

Return value: 0 for success.

Author: WDH

3.1.12 isAMovingGrid

bool
isAMovingGrid()

Description: ReturnTRUE if this is amoving grid problem

return value: ReturnTRUE if this is amoving grid problem

Author: WDH

3.1.13 open

int
open(constaString & showFileName)

Description: Openashow file thatwasgeneratedby Ogshow.

showFileName(input): nameof anexisting show file.

Author: WDH
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3.2 Example: UsingShowFileReaderto Readin Initial Conditions to a PDE Solver

In this examplewe show how to mounta show file andreada grid andsolutionfrom the show file. We alsoshow how to
interpolate� a solutionon oneCompositeGridto a solutionon anotherCompositeGridusingtheinterpolateAllPoints
function.TheinterpolateAllPoints functionis describedin moredetail in theGridFunctiondocumentation.

This exampleshows how onecouldreadinitial conditionsfor a PDEsolver from a show file. TheCompositeGridusedby
thePDEsolver doesnot have to bethesameastheCompositeGridin theshowFile. For example,thegrid mayberefinedor a
new componentgrid added(file Overture/examples/readShowFile.C).

1 //===============================================================================
2 // Test the ShowFileReader
3 // o read a solution and grid from a show file
4 // o interpolate the solution from one grid to another grid
5 //==============================================================================
6 #include "Overture.h"
7 #include "Ogshow.h"
8 #include "ShowFileReader.h"
9 #include "interpolatePoints.h"

10 #include "GL_GraphicsInterface.h"
11
12 int
13 main()
14 {
15 ios::sync_with_stdio(); // Synchronize C++ and C I/O subsystems
16 Index::setBoundsCheck(on); // Turn on A++ array bounds checking
17
18 // initializeMappingList(); // this allows Mappings to be made with "make"
19
20 aString nameOfShowFile;
21 cout << ">> Enter the name of the (old) show file:" << endl;
22 cin >> nameOfShowFile;
23 ShowFileReader showFileReader(nameOfShowFile);
24
25 int numberOfFrames=showFileReader.getNumberOfFrames();
26 int numberOfSolutions = max(1,numberOfFrames);
27 int solutionNumber;
28
29 CompositeGrid cg;
30 realCompositeGridFunction u;
31
32 GL_GraphicsInterface ps; // create a GL_GraphicsInterface object
33 GraphicsParameters psp; // create an object that is used to pass parameters
34
35 aString answer,answer2;
36 aString menu[] = { "get a solution",
37 "interpolate to new grid",
38 "exit",
39 "" };
40 const aString *headerComment;
41 int numberOfHeaderComments;
42 char buff[80];
43
44 for(;;)
45 {
46 ps.getMenuItem(menu,answer);
47 if( answer=="get a solution" )
48 {
49 // In this case the user is asked to choose a solution to read in
50 // Choosing a number that is too large will cause the last solution to be read
51
52 aString line;
53 ps.inputString(line,sPrintF(buff,"Enter the solution number, [1,%i] \n",numberOfSolutions));
54 sscanf(line,"%i",&solutionNumber);
55
56 showFileReader.getASolution(solutionNumber,cg,u); // read in a grid and solution
57
58 // read any header comments that go with this solution
59 headerComment=showFileReader.getHeaderComments(numberOfHeaderComments);
60
61 for( int i=0; i<numberOfHeaderComments; i++ )
62 printf("Header comment: %s \n",(const char *)headerComment[i]);
63
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64 psp.set(GI_TOP_LABEL,sPrintF(buff,"solution number %i",solutionNumber));
65 ps.erase();
66 PlotIt::contour(ps,u,psp);
67 }
68 else if( answer=="interpolate to new grid" )
69 {
70 // In this case we read a solution from the showFile and save it in the grid cg and grid function u.
71 // We then read in a different CompositeGrid, cgTo, and create a grid function uTo. We get values
72 // on uTo by interpolating from u
73 solutionNumber=1;
74 showFileReader.getASolution(solutionNumber,cg,u);
75
76 aString nameOfOGFile;
77 CompositeGrid cgTo;
78 ps.inputString(nameOfOGFile,">> Enter the name of the CompositeGrid file (to interpolate to):");
79
80 getFromADataBase(cgTo,nameOfOGFile); // read from a data base file
81 cgTo.update();
82 Range all;
83 realCompositeGridFunction uTo(cgTo,all,all,all,10);
84
85 interpolateAllPoints( u,uTo ); // interpolate uTo from u
86
87 psp.set(GI_TOP_LABEL,sPrintF(buff,"interpolated solution at number %i",solutionNumber));
88 ps.erase();
89 PlotIt::contour(ps,uTo,psp);
90 }
91 else if( answer=="exit" )
92 {
93 break;
94 }
95 }
96
97 return 0;
98 }
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